This paper aims to know about the table tennis players' specific brain regions by studying the different brain regions involved in different experimental tasks. The experiment is designed as a 2×2 two-factor mixed experiment. The task of the experiment is to a selection response task, that is to say, to distinguish whether the stimuli is a target one and select different responses according to the type of target stimuli. There is no significant effect among the main effect of the group, the main effect of the stimulation type and the interaction effect of the groups and the stimulation type. The table tennis player' nerve efficiency shows the characteristic of mobility under certain conditions. It is shown that table tennis players possess a higher neurological efficiency in the cognitive-processing of general visual-spatial stimulation under the conditions of moderate and high central resource consumption.
Introduction
Compared with discrimination response task, the selection response task is more complex and requires a higher consumption of the central resources. The selection response task examines the individual's selection response speed, and it can reflect the individual's selection response ability. Table tennis is a kind of across-the-net confrontation projects and it features with fast ball-speed and changeable (Steele et al., 2003) . The running speed of table tennis in the air is fast, and the forehand attack can reach the opponent's table in just 0.15 seconds (Babiloni et al., 2008) . In this short period, athletes are required to comprehensively observe many factors such as landing direction, placement, rotation, and strength of high-speed ball, make judgment, select appropriate countermeasures, adjust the angle of the racket face, and effectively fight back (Mikicin et al., 2015) . In this series of responses, the utilization efficiency of the table tennis player's central resources is very high (Babilonier et al., 2010) . In addition, the table tennis players' visualspace cognitive processing capability directly influences their choice and judgment of rapid changeable movement information (Babiloni et al., 2011) . Therefore, table tennis players provide an ideal choice for us to study the players' neural efficiency and mobility in the visual-space cognitive processing of high-central resource consumption levels. With regard to differences in behaviors between athletes and non-athletes, for example, response speed, some previous studies have found that athletes have a quicker response than non-athletes during action the completion of cognitive tasks, and some research shows that athletes and non-athletes response in a same speed. (Babiloni et al., 2010) . .
In this study, we adopted notcheded circles and notcheded stars as visual-spatial stimulation materials to examine the behavioral responses and the characteristics of cerebral cortex responses of table tennis athletes in the visual-space selection response tasks, find the response differences between athletes and nonathletes, explore the athletes' neural efficiency in the visual-space cognitive tasks of high-central resource consumption. Based on previous researches, athletes have a higher response speed than non-athletes in the completion of cognitive tasks, the top occipital pathway and the top iliac pathway play an important role in visual space processing, table tennis players have a low activation in the top area and the pillow area when performing a visual-space processing, and athletes in the visual-spatial processing are more coherent in the top zone and other brain regions than that of the non-athletes. This study examines the table tennis players' cerebral cortical responses in the frontal area, central area, top area. occipital and temporal areas. Research hypotheses are (1) Table tennis players have higher response speed in the processing of visualspace selection response tasks; (2) Athletes' cortices response to notched circles and notched stars in the top and pillow regions are lower than that of non-athletes, and the correlation between the top area and other brain areas of the athletes is higher than that of non-athletes.
Methods

Research object
28 male right-handed subjects participated in the experiment and they were divided into two groups, namely the athlete group and the nonathlete group according to their sports level. Before the experiment, the subjects are familiar with the purpose, experimental requirements, methods and procedures of this study. They voluntarily participate in the experiment, sign the informed consent form, and will be given a certain amount of remuneration after the experiment.
Research design
The experiment is designed as a 2×2 two-factor mixed experiment. The experimental task is a selection response task, that is to say, to distinguish whether the stimuli is a target one and select different responses according to the type of target stimuli. If there is no target stimuli, there will be no response. The inter-group variable is the sports level, that is, the tested group is divided into the athlete group and the non-athlete group. The intra-group variables are the stimulus types, namely the notched circle and the notched star.
Test procedure
The experimental procedure is divided into practice phase and formal test phase. Before starting the experiment formally, the participant perform exercises for some times. When the participant thinks that he fully understands the experiment task and that he can start the formal test, he presses the key to start. The subjects need to determine whether the stimulus images presented includes target stimuli (circle or cross star with a notched in the lower right part and the notched directs 135°). If the subjects find a notched circular target stimulation, he presses the key "1" to respond with right index finger. If the subjects find a notched star target stimulus, he presses the key "3" with the right middle finger to respond, and if there is no target stimulus, he don't respond. The notched circular target stimulation and non-target stimulation images are presented 72 times respectively, and the notched star target stimulation and non-target stimulation images are presented 72 times respectively, in a total of 288 times. All the stimulation images are randomly presented. The experimental task procedure is shown in Figure 1 , and the test is about 13 minutes. 
Data acquisition and statistical analysis
The preprocessing of EEG data and the calculation of EEG coherence are performed with Analyzer 2.0, an EEG data analysis software. In the preprocessing process, the average potential of the apical mastoids is used as a reference to remove the artifacts of the blinking and sufficiently eliminate noise and other artifacts. The filtering range is 0.01-35 Hz, the 50 Hz power supply interference is removed, and the amplitude greater than ±100 μV regarded as false traces are automatically removed. Baseline correction and segmentation are performed on the EEG data after artifact removal. The trials that responded correctly are divided into two phases including the pre-event and the event phase. The pre-event duration is (-500ms, 0ms) and the event duration is (0ms, 773ms). The stimulus presentation time point is marked as 0ms. The 500ms in the early period of the event is a blank period. The 773ms of the event is determined according to the participants' average response during the task. After segmentation, two frequency bands of low-frequency α (8 to 10 Hz) and high-frequency α (10 to 12 Hz) are filtered, and fourier transform (FFT) is performed.
The SPSS 16.0, a statistical software package, is adopted to perform a 2 (group) × 2 (stimulus type) repeated measures analysis of variance on the low frequency and high frequency αERD/ERS in the frontal, central, top and occipital regions, a 2 (group) × 2 (stimulus type) repeated measures analysis of variance on the low frequency and high frequency α ERCoh in the top forehead, top center, top pillow and parietal brain regions, and a 2 (group)×2 (stimulus type) repeated measures analysis of variance on the low frequency and high frequency α ERCoh in the frontal area, central area, top area, and temporal area. Mauchlcy's spherical test is adopted in the statistical process to evaluate the homogeneity of the variance of the data, and the GreenhouseGeisser method is used to correct the freedom degree of the statistics that does not meet the spherical test. The statistical significance level was is to p<0.05.
Results and discussion
Behavioral results
First, the data outside the three standard deviations are excluded, and the KS normal distribution test is performed for the response time and response accuracy data. The results show that the data is in a normal distribution. See Table 1 for the average response time, accuracy rate and the standard deviation of athletes and non-athletes under different stimulus types. The response time and the accuracy rate of athletes and non-athletes under different stimulus types are analyzed with the repeated measures analysis of variance. The results shows that the main effects of the group, the main effects of the stimulation type and the interaction effects of the group and stimulus type are not significant. The main effects of the stimulus type and the effects of the interactions between groups and stimulus types are not significant, and the main effects of the group are significant. The response time of the athletes is shorter than that of non-athletes. The result of behavioral data shows that compared with non-athletes, table tennis players have a higher response speed in the selection of response processing.
EEG results
The low-frequency and high-frequency a ERD/ERS, average values and standard deviations of athletes and non-athletes during the process of selection responses are shown in Fig 2 and Fig 3 . The results of repeated measures ANOVA analysis of the low-frequency ERD/ERS in the frontal, central, top and occipital regions show that the main effects of the frontal group, the main effects of the stimulus type and the interaction effects of the group and stimulation type are not significant. The main effect of the central area group, the main effect of the stimulus types and the interaction effect between the group and the stimulus types are not significant. The main effects of the pillow zone group, the main effects of the stimuli types as well as the interaction effect between the group and the stimulation types are not significant.
Brain imaging results
In the brain-wide analysis of brain activation in athletes and non-athletes during the selection response task, the statistical significance level is set to p<0.001 and the voxel size is 10. During the processing of the selection response to the notched circle, the athletes are less active than the non-athletes in some brain areas such as the left middle frontal gyrus, the right middle frontal gyrus, the right side gyrus, the right lingual gyrus, and the left cerebellum foot, and the athlete does not have a brain area more active than the nonathlete. See Figure 4 and 5 for details. 
